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Rose Polytechnic Institute has made special plans for the
returning veteran. Former students may enter at any time,
audit courses for the balance of the term then in progress,
and begin regular work at the opening of the next term. New
students should enter at the beginning of one of the four 12-
week terms scheduled to commence in January, April, July
and October. The next term will open January 7. Academic
credit will be granted for educational experiences in the armed
forces, provided these are equivalent to college courses. For
special circular, address the Registrar.
ROSE POLYTECHNIC INSTITUTE
TERRE HAUTE, INDIANA
RCA's role in RADAR
The story of Radar—the magic beam that enabled
the United States Navy to sink a Jap battleship
vi4 eight miles away at night. . . that helped save
"304' .40.4 England in her darkest hours by detecting enemy
planes . . . that automatically aims guns and detects
submarines . . . this whole story is now officially released.
RCA takes this opportunity to congratulate the Office of
Scientific Research and Development, the Army and Navy re-
search laboratories and all other elements of the radio industry
for their splendid work in so perfecting Radar that it became
one of our most powerful weapons in winning the war.
Radar's contributions in peacetime will be equally as great . . . in
making private and commercial flying even safer. . . in detecting
obstacles at sea . . . and in hundreds of other ways yet to be discovered.
As for our part in this great effort, we here list the major developments in Radar made by RCA
1932—RCA Laboratories originated micro-wave equipment,
which later was used in successful radar experiments.
1934 — Echoes were obtained with micro-wave equipment
set up near Sandy Hook. This experiment showed for the
first time the potentialities of micro-wave radar.
1935—An experimental micro-wave pulse radar system was
developed by RCA Laboratories. It was demonstrated to the
Army and Navy in 1936.
1936—A lower frequency high power radar was supplied to
the Army by RCA.
1937—RCA micro-wave radar was used to scan the Phila-
delphia skyline with cathode ray indication essentially the
same used in today's newest radar sets.
1937—RCA developed an airborne pulse radar. This equip-
ment operated very satisfactorily for detecting obstacles such
as mountains, and was also invaluable as an altimeter. It
was demonstrated to the Army and Navy in 1937, and at
their request was classified as "secret."
1938—RCA started development of a practical altimeter
employing FM principles. This and the RCA pulse altimeter
later became standard equipment for the Army, Navy, and
the British. A large quantity of altimeters of these types have
been manufactured for controlling the height of paratroop
planes at the time of jumping, for use in bombing enemy
ships, and for other military purposes.
1938-9—RCA Victor manufactured the first radar equipment
purchased by the Navy.
1939-40—Twenty high-power sets, based on the Navy's
design, were developed and installed by RCA Victor in the
Navy's important vessels.
1940—RCA developed and built radar apparatus which was
especially suited for use on destroyers, and apparatus de-
signed especially for submarines. These equipments were
among the earliest procured by the Navy, and have proved
very successful.
Vvir
1940 —Experience in the manufacture of vacuum tubes
made it possible for RCA Victor to be the first and only
manufacturer in the United States to produce a radar tube
developed in England. RCA also produces many other types
of radar tubes, including the cathode ray tubes of which RCA
is largest manufacturer in the world. RCA's unchallenged
leadership in cathode ray tubes for radar was made possible
by extensive developments in television, since television, too,
requires high quality cathode ray tubes.
1941—RCA Victor supplied receivers and indicators for the
type of radar then used by the Army.
1942 — Loran, a system of long-range navigation, was manu-
factured by several firms, but difficulties were encountered
because of size and weight of the receiver. In 1942 RCA
Laboratories undertook the design of a simplified, compact
receiver, and achieved such success that large quantities were
ordered from RCA Victor and from other firms instructed
in RCA's design, and other types were discontinued.
Some of RCA developments are of major importance in de-
velopments of other concerns engaged in radar manufacture.
RCA gave complete design and instruction to other firms
in altimeters, tail warning devices, bombing devices, tubes,
Loran receivers and other radar equipment designed and
developed by RCA.
Several hundred RCA specialists were abroad during the
war servicing radar and communication services for Army and
Navy equipment made by RCA and other firms.
RCA was represented on the National Defense Research
Committee and on other government technical committees
on war activities.
RCA engineers have been loaned to government labora-
tories for special radar projects.
RCA has co-operated with England in radar projects.
Radio Corporation of America
30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y.
THE FLAME THAT CUTS
•
The operating subsidiaries of
Air Reduction Company, Inc.,
are:
AIR REDUCTION SALES COMPANY
MAGNOLIA AIRCO GAS PRODUCTS CO.





Carbonic Gas and "Dry-Ice"
THE OHIO CHEMICAL & MFG. CO.
Medical Gases—Anesthesia
Apparatus—Hospital Equipment




tives of these Companies
Men-of-war that "died" at Pearl Harbor lived again to fight at Omaha
beach and Leyte. No small measure of credit for their resurrection
belongs to the modern techniques of underwater cutting with the
oxy-hydrogen flame and underwater welding with the electric arc.
These methods are serving the nation's needs in wartime, and are also
opening the way to new peacetime accomplishments in submarine
salvage and construction.
Air Reduction has played a leading part in designing and
manufacturing equipment for underwater cutting, as part of its
program of progress which has given the world many new
developments in welding, cutting and other related methods for
modern metal-working.
  AIR REDUCTIONAIRCO
Go East 42nd Street, New York 17, N. Y.
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Soap Manufacture
Although the production of soap
is one of our important industries,
the average consumer is usually little
aware of the processes involved in
its manufacture. Mr. Blickwedel here
discusses the methods of manufac-
turing several varieties of soap.
I. Raw Materials
Soap is manufactured from the
reaction between caustic soda
(NaOH) and a saponifiable oil.
These oils are complex esters con-
taining one molecule of glyceryl
combined with three molecules of
fatty acid. An example is glyceryl
stearate, (C 71135 COO) 3C3115. The
fatty materials used in the process
are called the soap stock. The most
common soap stock is tallow. It is
secured from the fatty tissue of
animals, and its principal constitu-
ents are the glycerides of stearic,
oleic, and palmitic acid. Other soap
stocks are composed of coconut oil,
palm oil, soya bean oil, and cotton-
seed oil.
These oils may be used singly,
but more often they are blended to
produce soap with the desired char-
acteristics. For example: tallow it-
self produces a soap with a low
solubility while coconut oil alone
makes a soap with a high solubility,
but by blending the two stocks in
the proper proportions, a soap is
produced with the desired solubility.
The other main reagent, NaOH,
is produced by the electrolytic de-
composition of sodium chloride. It
is usually received at the soap fac-
tory in the solid state and is 98 to
99% pure. In plants located near
an alkali factory it is often received
in the more convenient form of a
concentrated solution. For distant
plants the freight bill for such a
solution would be considerably
higher than that for an equal amount
of NaOH in the solid form, and the
solid is therefore preferred.
Other materials used in the man-
Kettle room of a soap factory.
Proctor and Gamble
by Ted Blickwedel, junior, ch.e.
ufacture of soap include sodium
chloride, sodium carbonate, sodium
silicate, complex phosphates, and
perfume oils. The sodium chloride
is used in the graining operation
which will be described later.
Sodium carbonate is added as a
"builder", an4; sodium silicate is
added to prevent rancidity. The
perfume oils are added mainly to
toilet soaps.
The addition of the complex phos-
phates deserves special mention.
Ordinary soaps have always been
objectional because they form scum
in hard water. This scum is in-
soluble calcium and magnesium salts
of the fatty acids, and is precipiated
by the Ca and Mg ions in the hard
water. The presence of certain com-
plex phosphates prevents the forma-
tion of scum by dissolving the cal-
cium and magnesium soaps. Phos-
phates having this property are
sodium hexametaphosphate, and
tetrasodium pyrophosphate. The
problem is not completely solved
however as no satisfactory method
has been forthcoming to incorporate
the complex phosphates in cake
soap.
II. Boiled Process
The saponifying reaction is car-
- Sok
ried out in kettles (see cut) which
hold from 1000 to 800,000 pounds of
material.The bottoms of these ket-
tles are slightly conical in shape and
are lined with steam pipes to supply
heat. The soap stock and caustic
soda are added and heated by the
closed steam pipes. In addition, open
steam is blown in at the bottom.
This serves two purposes. It heats
the stock and it churns the mass
while making its way upward. A
typical reaction taking place in the
kettle is that between glyceryl
stearate and sodium hydroxide.
(CI7H35C00)3C3H7, NaOH
3C17H35COONa C31-17, (OH)3
The other fatty glycerides react
similarly.
After the solution has boiled sev-
eral hours the graining operation is
performed. In this operation NaC1
is added either solid or as a con-
centrated brine depending on the
amount of steam condensate in the
kettle. A solution of 10 to 15%
brine is the desired result. The soap
is practically insoluble in a brine of
this concentration and therefore it
separates out at the top of the kettle.
The solution at the bottom of the
kettle contains the NaC1, most of
the water, the excess caustic, and
most of the glycerol formed in the
R<-11 1111110'04-41
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reaction. This solution is drawn
off at bottom for recovery of salt
and glycerol. That completes what
is known as the "killing change."
Next comes the "strong" or
"strengthening change" which is
begun by adding water and heat-
ing the batch. Strong sodium
hydroxide is added to saponify
the remaining oils. Then more
sodium hydroxide is added to
grain again in a manner similar to
the previous NaC1 graining. The
mixture is allowed to stand while
the sodium hydroxide solution
settles out. This solution is strong
enough to be used in the first
saponification of a new batch.
The final kettle step is called
the "finishing change." The soap is
heated with open steam and water
is added until the solution flows
from a shovel in a thin, nearly
transparent sheet. When large clots
begin to form on the shovel after a
half a minute or so, the steam is
turned off and the soap settles into
two layers.
The upper layer is finished soap
which contains less than 0.05% free
alkali. It is piped off (see cut) to
the crutchers or to tanks where it
is kept molten in readiness for the
crutchers. The lower layer, known
in the industry as nigre, is a strong-
ly alkaline soap with some colora-
tion and 50 to 60% water. It can
be reworked, but it is finally used
up in a lower grade soap.
The crutching operation is next.
The molten soap is fed into the
crutcher which is nothing more than
a tank with a rotating screw in the
center. The builder and perfumes
are added at this stage and the
rotating screw mixes them and the
soap into a homogeneous mass. It is
in the crutcher that floating soap is
formed. The normal density of soap
is 1.05, but by turning the screw
blades downward so that they whip
air into the mixture, the density is
lowered to 0.8 or 0.9 causing the
soap to float in water.
From the crutchers the soap can
on whether it is to be cake or flake
soap. For the former it is poured
into frames which are roughly 5'x3'
x1' (see cut) and have detachable
sides. The soap is allowed to cool
and harden several days in the frame
and then it is cut and shaped into
bars. To make flake soap, the liquid
from the crutchers is run into a
trough where a chilled roller picks
up a thin film of it and hardens it
in half turn. The thin layer is cut
from the roll in strips, and the
strips are run through a drier be-
fore packageing.
Hard milled toilet soap has the
same kettle operations as those de-
scribed, but from there it is rolled
to a thin film on chilled rollers from
which it is stripped off in ribbons.
It is then squeezed into pellets for
mixing with perfume. Rolling is
again performed and finally the
rolled soap is compressed to a hard
cylinder which is cut into sections
the length of the finished bar. These
lengths are further shaped and im-
pressed with a trade mark.
The granulated soaps are pro-
duced by still another process.
(Continued on Page 20)
Trends of Railroad Steam Power
Railroad development always has
been associated closely with steam
power development. It was not until
the steam engine was adapted for
railroads that the few then existing
"railroads" began their rapid growth.
For one hundred years the steam
locomotive reigned supreme. Elec-
tric power was introduced in 1895,
and diesel power was introduced in
1925. These newer forms of power,
however, were not meant to sup-
plant steam-power completely. Elec-
tric power is used extensively in
highly developed urban areas, and
diesel power is used for switching or
long distance passenger service. The
designers of these units intended
primarily to supplement steam for
certain special fields.
During the past fifteen years rail-
roads have faced ever increasing
competition from cars, trucks, buses,
and airlines. The railroads are using
all their types of power as a unit to
fight this competition. Steam power
has thus become one phase of the
fight. While steam power was reign-
ing supreme not only in railroad
transportation, but also in all forms
of land transportation, the principal
advancements were in certain re-
finements of design, in increasing
pulling power, and in increasing
speed. Now it is necessary to attain
even more fundamental and radical
developments. One undertaking for
this purpose is a research project
being conducted by three major coal
companies and six large eastern rail-
roads.
The first of these new develop-
ments came in 1932 when the Bald-
win Locomotive Works conceived
the idea of using two pairs of
lighter, smaller cylinders on a
rigid frame. Of course, this idea had
been used for some fifty years
previously, but only to enable huge
articulated locomotives to round
curves. Baldwin believed that this
assembly would lessen the pound of
by William K. Sharpe, freshman
Railroad development has closely
paralleled steam power develop-
ment. Competition from other forms
of transportation has forced rail-
roads to make new and radical de-
velopments. The author points out
that the most important of these is
the turbine locomotive, which out-
performs conventional steam and
diesel at all speeds above forty miles
per hour.
heavy rocks on the track and, in ad-
dition, handle steam more efficiently.
As a result of these experiments,
the large Class S-I four-cylinder
locomotive was designed and built
by Baldwin American Locomotive
Company, Lima Locomotive Works,
and Pennsylvania Railroad. This en-
gine was exhibited at the World's
Fair, New York, in 1939 and 1940,
and it has been used experimently in
actual road service since then. The
design developed into the Class T-I
similar but somewhat smaller, of
which the Pennsylvania has fifty on
order.
The poppet valve was developed
by the Franklin Railway Supply
Company. This system of valves was
designed to increase a locomotive's
efficiency. Standard piston valves do
not have sufficient openings for in-
take and for high speed exhaust and
cannot be controlled separately. The
poppet system, similar to automo-
bile valves, permits independent
action of intake and exhaust valves
and proper control of them. When
the Pennsylvania tried the system in
1939 on a K-4 passenger engine of
3,500 h.p. it developed 4,200 h.p. The
success of this application persuaded
the railroad to use these valves on
the T-I's. These engines cost $300,000
apiece, and $30,000 of this spent on
the poppet valve system.
The T-I locomotive has proved a
great success. Ralph P. Johnson,
Baldwin's chief engineer, said that
these locomtives will out-perform a
5,400 h.p. diesel at all speeds above
twenty-six miles per hour and that if
given comparable servicing, will do
the work more cheaply. Other. rail-
roads probably will soon follow the
lead taken by the Pennsylvania in
this field.
The most radical departure in
locomotive design in recent years
has been the turbine locomotive. The
turbine is the most efficient and
simplest way of converting heat into
power. It enables the construction
of a locomotive without pistons,
valve gears, reciprocating motion, or
track pound. The turbine, however,
can operate efficiently only when
running swiftly and steadily. Tur-
bine locomotives were first used in
Europe, but they were not econom-
ically justified. Since European
equipment is lighter than American
the question of track pound is not
so important; furthermore, the tur-
bine is less efficient at low speeds.
Turbine locomotives are higher in
cost than the conventional locomo-
tive.
In the United States, however, the
turbine is justified. Last fall, the first
direct-connected turbine was com-
pleted by Westinghouse, Baldwin,
and the Pennsylvania. It is in opera-
tion between Harrisburg and Al-
toona. It is designed so that its low
efficiency at slow speed would com-
pensate for its high efficiency at high
speed. It develops 6,500 h.p. at seven-
ty miles per hour and out-performs
conventional steam and diesel power
at all speeds above forty miles per
hour.
The boiler pressure of the Penn-
sylvania's turbine locomotive is 310
pounds. The boiler is of modified
Belpaire design, fitted with a 120"
x 96" fire box. Evaporative heating
surface is 4,992 square feet, and
superheating surface is 2,050 square
feet. The gear ratio of the direct-
connected drive is 18.5: 1. At low
speeds the turbine has a fairly fast
speed in order to enable the engine
to get under way without a variable
speed transmission. The turbine hab
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more blades than needed to increast.
its efficiency in starting under load.
One of the major problems of cot.
struction was to find metals that
could withstand the high heat and
jars the gears must undergo in
actual operation.
In starting the turbine has equal
power no matter what position the
drivers are in and this has more
tractive effort than the standard en-
gines with the same weight on the
drivers. This constant torque also
enables the locomotive to start
smoothly without jerks. Because
there are no reciprocating parts the
side rods can be fully balanced and
small drive wheels can be used.
Small drivers enable the construc-
tion of a bigger boiler diameter and
a larger grate.
Two turbines are used. There is a
6,900 h.p. unit for forward motion
and a 1,500 h.p. unit for reverse
motion. In reverse, nevertheless, the
locomotive. has the same tractive
effort since the extra reverse gear is
in the ratio of 4.1. The forward tur-
bine is in gear all of the time, and
the back-up unit is put in gear only
when needed. The reverse turbine
is connected by a hydraulic engage-
ment clutch. An intricate control
circuit by Westinghouse controls the
front end multiple throttle valves
and prevents the clutch from engag-
ing while the locomotive is in motion.
A single small lever, by this system,
in the cab controls the locomotive
either forward or backward.
There are two reductions in the
gearing. The maximum operating
speed of the turbine is 9,000 revolu-
tions per minute. The first reduction
is through two parallel sets of ground
tooth helical gears. The slow speed
gearing consists of two spur pinions
and two low speed spur gears. All
these gears are mounted in a fabri-
cated steel gear case, and small
turbo-pumps circulate oil for lubri-
cation in the case. Since the turbine
gearing is supported on the spring-
bourne locomotive frame, the second
and third driving axles are permitted
to move up and down with respect
to the gears that surround them by
the cup drive. This is similar to the
quill drive on mainline electric loco-
motives.
The Pennsylvania's turbine loco-
motive weighs 152 pounds per rail
horsepower as compared with 200
pounds for a diesel of 6,000 horse-
power. Of course, a turbine loco-
motive might be run on either
coal or fuel oil. When locomotives
are operating on high schedule
speeds they must have high horse-
power, and the turbine has it.
A pair of radically different loco-
motives have been designed by the
Chesapeake & Ohio and the Penn-
sylvania. The C. & 0. is building
three 6,000 h.p. turbine locomotives
with the aid of Baldwin and Westing-
house. The turbine in these engines,
however, is not directly connected
with the drivers. It operates a gener-
ator that furnishes power for an elec-
tric drive. The C. & 0. plans to use
these engines for a luxury stream-
liner between Washington and Cin-
cinnati. The C. & 0. wanted an elec-
tric locomotive, but since the road
derives sixty per cent of its revenues
from hauling coal, it chose the coal
burning turbo-electric. The drivers
of this engine are very small, re-
sembling diesel power. Starting at
the front of the engine, the coal is
stored; behind this is the cab; then
the boiler and lastly a coupled car
for water. The Pennsylvania's pro-
posed "triplex" is similar in appear-
ance but has direct-connected drive.
It is hoped that it will develop 9,000
h.p.
A gas-turbine locomotive is also
in the planning stage. It consists
of a geared turbine revolved by hot
gases, and it probably will burn coal.
Theoretically this would be far sim-
pler than other steam locomotives.
Because it needs no boiler it also
would be more compact and more
efficient than either steam or diesel
electric.
Most of these advancements are
of a major extent. During the past
few years there have been many
minor improvements which taken as
a whole are of major importance.
Roller bearings on rods eliminate
stops for lubricants; use of new
metals which are lighter and strong-
er, and improvements in rolling
stock—all have increased the effi-
ciency of locomotives.
Railroads can not adopt new de-
signs just for their novelty. New
units must bring operating efficiency
(Continued on Page 20)
The Pennsylvania's experimental Class S-1 locomotive.
Advances In Wood Technology
Last month Mr. Bannister dis-
cussed the utilization of our wood
wastes. This month he presents some
of the new uses of plywood, lam-
inated wood, and chemically treated
wood..
Wood has always been one of our
most important structural and engi-
neering materials. Despite its anti-
quity, however, we are only begin-
ning to realize its possibilities as a
raw material. Until recently its prop-
erties have been regarded as fixed
and its applications as limited, with
the result that its uses as a struc-
tural material have remained much
as they were centuries ago. Within
the past decade, however, this neg-
lect has been replaced by an inten-
sive research program, stimulated at
first by the development of competi-
tive structural materials and later
by the need for cheap substitutes
for critical war materials. Today
wood is regarded as a versatile raw
material which can yield a wide
variety of products to compete in
hitherto inaccessible fields.
A number of recently developed
processes which are already in sub-
stantial commercial use permit
changing and regulating the prop-
erties of wood virtually at will. These
processes consist mainly in the ap-
plication of variations and combina-
tions of such basic treatments as
lamination, impregnation with chem-
icals, and molding by applying pres-
sure and heat. With the use of these
treatments modified wood products
have been prepared for use in the
manufacture of such widely diversi-
fied products as high-speed airplanes
and torpedo boats, heat- and cold-
resistant insulation panes, moisture-
and corrosion-resistant equipment,
gears and machine parts, dies, tem-
plates, and molds. The range of
products in which some form of
Maple before and after treatment by
heat and pressure. The product on the
right is known as "stay pak."
A meri can Forest Products Industries
by Robert Bannister, junior, ch.e.
wood can be employed seems almost
unlimited.
Plywood
Plywood was the earliest develop-
ment in the modification of the struc-
tural properties of wood. The art of
producing it was known and prac-
ticed very early in civilization, and
it was being manufactured by mod-
ern mechanical methods by 1890.
However, the technology of plywood
has undergone particularly fertile
development in the past few years,
and the product is expected to main-
tain its present foremost position
among the modified wood materials.
Basically, plywood consists of
veneers (thin sheets) of wood piled
up and glued to form a solid sheet
several layers thick. The grain di-
rections of alternate plies are usual-
ly set at right angles to distribute
the strength evenly in all directions
and neutralize the tendency towards
swelling, shrinking, and warping.
Balanced construction requires the
use of an odd number of plies—
usually 3, 5, or 7. The veneers are
produced by turning a log on a lathe
against a sharp knife, thus peeling
off the wood in a long, thin ribbon.
The sheets are bonded together with
high-strength, water-resistant glues,
aided by the application of pressure.
Plywood can be adapted for use
under a wide variety of conditions
by varying such characteristics as
the number and thickness of plies,
the species of wood, and the grain
direction.
The consumption of plywood in-
creased enormously during the last
decade, and the war has introduced
it into new uses which will bring
further expansion in the future. Be-
cause of its high strength and light
weight, it is now used for the fuse-
lage of numerous types of airplanes
—notably the British Mosquito
bomber. Continuous 80-ft. plywood
panels form the hulls of torpedo
boats. Freight cars with metal under-
construction and plywood siding
and roofing weigh two tons less than
an all-steel car, allowing the opera-
tion of trains at higher speeds. I-
beams made of molded plywood are
now on a production basis, while ply-
wood tubing is being used in the
construction of collapsible antenna
poles 90 ft. high. Plywood is also be-
ing used in building construction,
furniture, industrial packaging, and
a wide variety of other uses.
Another widely-used wood prod-
uct, somewhat similar to plywood,
is laminated wood. It differs from
plywood in that the grains of the
plies are approximately parallel to
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each other and the plies are nearly
always composed of thicker wood
than plywood veneers. Modern glu-
ing technique makes possible the
construction of wooden members of
almost any shape and size. The
laminated members have properties
essentially the same as those of solid
wood, but the laminated products
are usually more uniform in strength
and less apt to warp with changes
in moisture content. A notable de-
velopment in the field of laminated
wood is the production of curved
timbers for producing keels of ships
and for the construction of roof
arches more than 100 ft. wide.
Resin Impregnation and
Chemical Treatment
A radical transformation of the
natural properties of wood can be
effected by impregnating it with
phenolic resins. The process consists
essentially in impregnating wood by
soaking it in a synthetic-resin solu-
tion, initially in vacuum to remove
air and later under pressure to force
the resin into the pores of the wood.
The wood is then dried and baked
at 200-250°F to set the resin. The
process is often modified at the last
stage by applying pressures of 900-
2800 psi and temperatures up to
320°F, thus densifying the product
to a specific gravity as high as 1.4.
Impregnated woods are usually
produced in veneer form and sub-
sequently bonded like plywood,
sometimes utilizing the resin itself
as the bonding agent. Resin-impreg-
nated products are marketed under
such names as "imp-eg" and "com-
preg".
Resin-impregnated wood presents
a number of advantages over ordi-
nary wood. These include increased
strength and hardness, increased de-
cay resistance, freedom from distor-
tion produced by changes in mois-
ture content, improved electrical re-
sistance, and greatly increased re-
sistance to fire, chemicals, and in-
sects. Its disadvantages include in-
creased weight and cost and a great-
er difficulty in working it, due to an
increase in its brittleness. Various
types of impregnated woods are now
used extensively in propeller blades,
electrical insulation, ski and sled
runners, and as a face ply in the
shells of boats and pontoons, where
great water resistance is required.
In the future it will probably be
used in furniture, ventilating fans,
housing, and luggage.
The chemical treatment of wood
differs from wood impregnation in
that it results in a chemical change
in the wood itself instead of merely
filling or reinforcing the cells with
foreign material. An important ex-
ample of this is the impregnation of
green lumber with a water solution
of urea, a well-known and inexpen-
sive compound chemically known as
CO (NH.) .). This treatment converts
the wood into a thermo-plastic which
American Forest Products Industries
Top: Illustration of the laminating
process. Bottom: Laminated golf club
head.
can be readily bent or twisted at
about 210°F, the formed shape be-
ing retained on cooling. At ordinary
temperatures this product has the
normal rigidity and hardness of
wood with improved resistance to
cracking and splitting with changes
in moisture content.
In a more recent process the im-
pregnating agent is urea compound
with dimethylolurea, a similar com-
pound whose chemical constitution
is CO (NHCI-120H) These chemical
agents react with the natural acids
present in the wood to form hard,
temporarily fusible, water-insoluble
resins. When heat and pressure are
applied, the resins melt and flow
together, quickly polymerizing to an
infusible form. The final product is
a dense, highly-polished, "trans-
muted" wood which is very hard,
durable, and free from distortion
with moisture. Unlike resin-impreg-
nation, the methylolurea process does
not affect the natural color of the
wood, and can even be modified to
produce colored woods by the sim-
ple addition of dyes during the chem-
ical impregnation. The methylolurea
process is expected to have a wide
application in the manufacture of
furniture. A modified process will
be used in treating construction tim-
bers to harden the outside without
affecting the inside, obtaining an
effect analogous to the case-harden-
ing of steel.
(Continued on Page 22)
The chemically treated section of
white ash on the right shows no flaws,
while the untreated section has checked
in seasoning.
American Forest Products Industries
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Nylon Polyamides •
Man has been practicing weaving
for about twenty-five thousand years
and for the past five thousand years
he has tried to build up the textile
industry. In this latter period four
basic improvements in textile stuffs
have been made. These are mercer-
ized cotton, synthetic dyes, rayon,
and nylon. It is the last of these four
improvements that we are basically
interested in. After 1938, when nylon
became an important commodity in
world economy, a rapid succession
of new fibers appeared on the
market. Among these were Fiber-
glass, Vinyon, Saran, Aralac and
others. As a result of a decade of
intensive research an era of syn-
thetic fibers has descended on us
and the fiber industry has become
an important part of the chemical
processing industry.
During the past twenty-five years
great progress has been made in the
field of high polymer chemistry
which previously had been sadly
neglected. Synthetic polymers are
divided into two classes:
1. Those resulting from addition-
al polymerization.
2. Those obtained from polycon-
densation.
It is the latter of these two pro-
cesses in which we are interested
because this is the one from which
nylon is obtained. In the polycon-
densation process, simple molecules
condense with each other by inter-
action of fundamental groups. These
groups as: -OH, -COOH, -N112, of
which each simple molecule must
have at least two, interact with each
other to form links between the
monomers. Earlier products of this
reaction were phenol-formaldehyde,
alcohol resins and others. Systematic
investigation of polycondensation re-
actions was not carried out until
W. H. Carothers started his work at
Du Pont which led to the develop-
ment of nylon.
Nylon contains atoms of carbon,
by Norman Walls, freshman
Many new types of synthetic
fibers have appeared on the market
since the discovery of nylon in 1938.
This has been largely due to the
great progress made in the field of
high polymer chemistry in the last
25 years. This article covers the
properties of these new materials
and their method of manufacture.
nitrogen, oxygen, and hydrogen. All
of these elements are derived or
extracted from coal, air, and water.
It was found that molecules of an
amine polymerize together by con-
densation to form a product called
polyamide. If polyamides are in-
duced to polymerize further, the
ultimate material formed is super-
polyamide or nylon. The condensa-
tion product has a linkage within the
molecule which resembles the pro-
tein linkage in natural fibers of the
animal class such as silk or wool.
The linkage is attained by condensa-
tion of an amino group with a car-
boxyl group with the elimination of
water. This reaction is
X-NH.. HOOC-Y —>
X-NH-OC-Y ± FLO
The first stage in the process, thus,
is to yield a polyamide from the
union of two molecules to form a
linked molecule. There are two
possible ways for this to take place.
Namely by the linkage of similar or
dissimilar molecules. An example of
the former case is:
NH2 (CH2) ..COOH +
H2N (CH2) „COOH
NH2 (CH2) 11 CO-N-H
(CI-12) „-COOH ± H20
An example of the latter case is:
NH2 (CH2) „COOH +
H2N (CH2) inCOOH
NH2 (CH2) ..CONH (CH2) ...COOH
+H20
Since an amino and a carboxyl
group are still present as terminal
groups of the polyamide molecule, a
further condensation involving these




11_1\T (CH) „CONH (CH2),,
CONH (CL) „
CONH (CH.) „COOH
The molecule can, thus, continue
to increase rapidly in size until, by
this process of chain polymeric con-
densation, molecules having a mole-
cular weight of from 7000 to 21000
can easily be built up. Such mole-
cular systems, termed superpoly-
amides, form the basic nylon poly-
mers. The degree of polymerization
in the production of nylon is regu-
lated by the duration of heating, the
extent to which the polyamide is
superpolymerized being determined
by measurements of viscosity to
electrical conductivity.
The molecules must remain linear
in the preceeding reactions or the
continued polymeric condensation
will not take place. The reaction
must be arranged so that the ter-
minal groups cannot condense from
each end of the molecule to form a
ring structure for if this happens
the superpolyamide will not be
formed.
It is also possible to form poly-
amides by the polymeric condensa-




H2N (CH2) i.NHCO (CH2) in
COOH H2O
During condensation, water is split
off and this must be removed from
the reaction or back reactions will
ruin the chances of superpolymer-
ization. The reaction is usually con-
ducted by heating the dicarboxylic
acid and diamine in a suitable sol-
vent so that the water will be boiled
off as it is formed. An inert atmos-
phere of nitrogen is usually pro-
vided in order to prevent oxidization
and decomposition of the polymer.
The reactants used in the manu-
facture of industrial nylon were
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adipic acid and hexamethylene dia-
mine, and the polymer obtained was
known as polymer "66" in the Du
Pont laboratories. The first "6" rep-
resents the number of carbon atoms
in the diamine and the second "6"
the number of carbon atoms in the
diabisic acid. Both of the reactants
used in nylon manufacture are ob-
tained from benzene. Adipic acid,
known chemically tetra-methylene
dicarboxylic acid, is obtained from
adipic acid. This is done by the
hydration of adipamide, the corre-
sponding amide of the acid.
To give the required properties
to a synthetic textile fiber it is
essential that the molecules be ar-
ranged in a definite fashion. By ex-
perimentation it was found that the
superpolyamides could be made to
assume the required form by cold-
working the spun fiber.
In commercial preparation, the
adipic acid and hexamethylene dia-
mine are made by high pressure syn-
thesis from coke-oven gases and coal
tar intermediates. A mixture of 264
quarts of hexamethylene diamine,
322 parts of adipic acid, and 600
parts xylenol is heated for 13 hours
at 218° C., while nitrogen is con-
tinuously passed over the mixture.
When the molecular complexity is
sufficiently high, the reaction pro-
duct is poured slowly, with continu-
ous stirring, into a large volume of
alcohol. The superpolyamide is in-
soluble in this reagent and is preci-
pitated off as a white granular mass.
This is filtered off, washed and dried.
The salt formed, "hexamethylene
diammonium adipate" or nylon salt,
is put in water to facilitate easy
handling. It is run into tank cars
and then shipped to nylon spinning
plants.
Here it is concentrated to suitable
saturation in evaporators and the
desired mixture is heated to 280° C.
The correct length of the molecular
chain formed is obtained by careful
control of of the dura-temperature,
tion of the process and by the intro-
duction of a chemical inhibitor at
the proper moment which prevents
further linkage.
When polymerization is complete,
a slot in the bottom of the autoclave
opens, and the viscous material
flows onto the surface of a revolving
wheel. A shower of water causes
the polymer to harden into trans-
lucent, milky white ribbon on which
play air from two jets. These blow
the water off as the ribbon leaves
the casting wheel. The ribbon then
passes through a rotary cutter where
it is flaked.
The flakes are blended with flakes
from several other batches and the
whole mixture is put in hoppers
where nitrogen is added to cleanse
the mixture of oxygen. The nitrogen
is later removed.
Next, a valve at the lower end of
the spinning hopper is opened and
the flakes fall onto a melting grid,
where it is heated by a Dowtherm
as it was in the autoclave. The molten
polymer then passes through the
grid into a funnel shaped chamber.
From there it is filtered through a
layer of hot sand to insure purity
and smoothness. The polymer is then
drawn by a special gear pump into
the spinneret assembly. This is a
thick disk of metal pierced with
fine holes flaring out like funnels
at the upper end where the polymer
enters. The thick, syrupy liquid is
then squeezed through the holes of
the spinneret. The filaments are
formed at the rate of 100 feet per
minute and pass through a three
sided chimney where air cools them.
The filaments next converge and
pass into a steam jacket which moist-
ens them enough to make them stick
together as a strand. During the
working process which follows, the
yarn passes over a lubricating roll
which puts a finish on the surface.
This helps the filaments to stick to-
gether and also prevents static elec-
tricity. This static electricity effect
is very pronounced in nylon because





lower than that of other fibers. For
mills which do not have adequate
apparatus for controlling the relative
humidity, the metal parts of the
processing machines, having direct
contact with the nylon, should be
avoided because below this point the
static becomes objectionable. The
ideal relative humidity is 55 f/( to
70 . Humidities over 70% should
be avoided because above this point
the size of the nylon becomes sticky
and may be deposited on machine
parts or else cause undue strain on
the yarn.
The yarn is now pretwisted, and
several strands pleated together to
get a heavier, densier yarn. Up to
this point the nylon has undergone
no physical change, since it has come
out of the spinneret. Now it is
stretched by traveling at different
speeds. This cold drawing causes the
molecules of the nylon to arrange
themselves into a definite pattern of
parallel close order rows. This pro-
cess produces a very strong fiber.
During the cold drawing, two con-
ditions must be avoided. First great
care must be taken not to break the
fiber, and secondly the static elec-
tricity must be eliminated. This is
accomplished by moistening the
strands with water or isobutyl
alcohol.
After it is drawtwisted, the yarn
is twisted again and then sized. The
sizing material is applied to protect
the yarn, and to bind the filaments
together. The sizing often used is
polyvinyl alcohol.
The yarn is finally twist set in a
steam oven. The process relieves in-
ternal stresses and strains and pre-
vents kinking.
If the yarn is to be used for hosiery
it is passed through another process
known as preboarding. This consists
of placing the fabric on a form and




Denier 6 0 % Relative
Dry Wet Humidity
Nylon Light Yellow 1.14 5 4.5 3.5%
Silk Brown 1.30 4.6 3.9 11%
Acetate Rayon Very Light Yellow 1.30 1.5 1 6.5%
Viscose Rayon Very Light Yellow 1.52 1.8 .9 12%
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Research and Development
Fosterite-Coated Transformers
An American plane stands ready
for take-off on some distant desert
runway. A broiling sun beats down,
sending the temperature soaring to
as high as 175 degrees Fahrenheit.
In a few minutes the plane roars
down the runway, points its nose
skyward, and climbs rapidly to alti-
tudes where the thermometer may
register 50 degrees below zero. Such
sudden changes from baking heat to
freezing cold are tough on pilot and
plane; toughest of all, perhaps, on
the fighter's radar and radio equip-
ment. Protective waxes and gums
begin to melt and run out of trans-
formers; moisture condenses on
equipment and is absorbed in the
electrical windings and coils. The re-
sult may be a breakdown in opera-
tion of the plane's communications
equipment. When research engineers
were presented this serious problem,
they had an answer virtually ready
and wag. It was a moisture-
proofing plastic that flows almost as
'an- water and hence fills every
tiny opening in electrical windings
and coils, but which on heating hard-
ens permanently to a tough, protec-
tive skin that leaves no air gaps
through which moisture can seep.
Under test the new plastic proved
from 50 to 500 times better than any
varnish previously developed for
moisture-proofing of radio trans-
formers and similar apparatus.
Thousands of the transformers now
in use by the armed forces are coated
with this material. The moisture-
proofing material is named Fosterite,
after Newton C. Foster, a young re-
search chemist. Chief among its ad-
vantages is the fact that it contains
no solvents. Consequently, when the
liquid is heated to form •i'' no
solvents are boiled Sif to leave tiny
gaps through which moisture can
penetrate. Ordinary varnishes, on
the other hand, contain as high as
60 percent solvent material that
by Charles Hanley, fresh.
evaporates on heating, leaving just
that much space to be occupied by
water or air. Before Fosterite-
coated transformers are shipped to
the fighting fronts, a selected few
are subjected to a series of severe
sSSck tests. First the transformers
are placed in dry ice at temperatures
of 50 below zero F; then removed
and heated suddenly to 175 degrees
above. The treatment is repeated
five times, and only the toughest
films will resist the resulting tre-
mendous mechanical strain without
cracking. In addition, every Foster-
ite-coated transformer, as it leaves
the production line, is given a two
hour bath—first in very hot water,
then in water of medium tempera-
ture. After each ordeal the trans-






of the F being duced is
going to the armed forces. But with
tS e end of the war, the material will
have a wide variety of uses. Because
they ward off dirt
as well as mois-
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In fact, the new
plastic may well
play an important
role in improving the reliability and
efficiency of a great many types of
electrical equipment.
Germicidal Lamps
The control of epidemics of meas-
les, chicken pox, and mumps by the
IIiLIs•of germ-killing ultra-
violet ray lamps in classrooms is
being tried on an experimental basis
by the New York State Department
of Health. Chosen as proving ground
for the experiment were the Cato-
Meridian and Port Byron Schools,
Cayuga County, and the Mexico
School, Oswego County. The deci-
sion to begin the study with some
of the large central rural schools was
based on the fact that schools of this
type, which are a relatively recent
development, have been found to
play a major role in rural areas in
the spread of the communicable
diseases of childhood
h 
. In such locali-
ties, in contrast wit cities, children
(Continued on Page 15)
Fosterite-coated transformers.
General Electric




(Continued from Page 13)
have relatively little contact with
each other except in school. All
rooms of the Cato-Meridian School
in regular use have been fitted with
ultraviolet lights. In the Fort Byron
School the usual places of common
congregation and half of the grades
(there are two rooms for each
grade) through the eighth have been
similarly equipped. The remaining
sections of these grades have not
been provided with ultraviolet light-
ing and will be used as controls. No
installations have been made in the
Mexico School, where health and
ventilation records, similar to those
of the other two schools, are being
kept for purposes of comparison. All
fixtures with the exception of those
in halls are of the same metal
"trough" design and are fastened to
the wall about seven feet from the
floor. The hall fixtures are similar
in design but are located in the cen-
ter suspended from the ceiling. The
lamps are made of a special kind of
glass which permits the ultraviolet
bactericidal wave lengths to pass
through. The trough fixtures protect
the children from the direct rays so
they will not become "sun burned."
The trough fixtures also result in
direct radiation of only the upper
part of the room above the heads of
the pupils. Disinfection of air de-
pends upon circulation of air into
this upper irradiated section. The
tests to determine the bacterial con-
tamination of the air in representa-
tive rooms with and without ultra-
violet lights will be made. The ultra-
violet light intensity and bactericidal
activity of the lamps will also be
studied periodically.
PLEASE CO NOT TAL11
TO OPERATOR WHILE
COACH IS 04 MOTION
Radio-equipped bus.
General Electric
Data to be kept over a period of
several years will include the oc-
currence of measles, chicken pox,
and mumps among the school popu-
lations and confirmation of the diag-
nosis; determination of the source
of infection in the initial case, and
the exact date of onset; determina-
tion of whether or not school chil-
dren were exposed to the patient in
classrooms or school buses, and a
study of secondary attacks occurring
among those exposed. Detailed data
will also be kept concerning the
operation of the ventilation systems,
relative humidity, cleaning and re-
placement of the lights, and other
conditions. Begun January 3 of this
year, the experiment has not yet
been in operation long enough to
make possible the drawing of any
conclusions as to results.
Nation's First Radio-Equipped Bus
The nation's first radio-equipped
bus is now in operation experiment-
ally on lines of the Washington, Vir-
ginia, and Maryland Coach Com-
pany.
Installation followed receipt by
the coach company of the first per-
mit issued by the Federal Communi-
cations Commission for operation of
this type of service.
The engineers explain that the
FM equipment is of a type developed
for wartime emergency communica-
tions and is now being used by other
utility companies and the police.
The radio is being used on the
bus lines to test its effectiveness in
improving bus service and to oper-
ate in public emergencies. It will be
used as a two-way communications
medium between the bus operator
and the company's headquarters in
Arlington, Va., and parallels service
of this kind in operation since July
between headquarters and the com-
pany's service and supervisor's cars.
The radio is installed in one of the
regularly scheduled buses of the
company. It will not be confined to
any one route. Before tests are com-
pleted, the bus will have operated
on 87 miles of routes of the com-
pany, covering about 30,000 miles in
the experimental period.
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Making a MIDGET
...to do a man-size job!
A-0 bigger than a five-grain aspirin tablet
—that's the size of a new non-linear
coil, specially designed so that an FM trans-
mitter and receiver might fit into the
cramped interior of a tank!
This mighty midget that does the work
of four vacuum tubes and two tuned circuits
was developed by Bell Telephone Labora-
tories—and constituted a real challenge to
the manufacturing engineers of Western
Electric. Besides being the smallest toroidal
coil ever produced for electronic equipment,
the materials used were of the most delicate.
The core of the tiny doughnut-shaped
coil consists of a small ceramic form wound
with permalloy tape 3/32nds of an inch
wide and in thickness about 1/20th the
diameter of a human hair. The problem was
how to wind 1/50th of a gram of this fragile
tape around each core, and then to wind
fine wire around the taped form.
Western Electric engineers discovered
that a standard coil winding machine could
be adapted for wrapping the foil-like tape
around the form. However, when it came
to applying the required forty turns of wire,
they found that the only effective method
was to have the wire sewn by hand around
the minute core through the hole in the
center . . . in much the same way that a
seamstress sews around a buttonhole!
This system efficiently met military pro-
duction demands—to the tune of over
100,000 units. It was just one of many far-
reaching, interesting assignments mastered
by radio, electrical, mechanical and in-
dustrial engineers at Western Electric. Now
these combined production skills are once
more dedicated to Western Electric's 63
year old job as supply unit of the Bell
Telephone System.
Buy Victory Bonds—and keep them!
Western Electric
SOURCE OF SUPPLY FOR THE BELL TELEPHONE SYSTEM
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Theta Kappa Zeta of Lambda Chi
Alpha is proud to announce the
pledging of the following men:
William King Sharpe, Terre Haute;
Donald Bruce Spencer, New Castle,
Indiana; and Theodore John Sterne,
Evansville, Indiana. A pledge ban-
quet and the formal pledge cere-
mony were held in the Green Room
at the Terre Haute House on Octo-
ber 22. Brothers Orion L. Stock, '08,
Walter L. Osmer, '20, and Russell
E. Archer, '34, members of the
Alumni Advisory Board, and Broth-
er Herbert Greenleaf from DePauw
University were present at the ban-
quet. Brother Greenleaf is coordin-
ator for Lambda Chi chapters in
Indiana.
Rush parties were held for the
members of class K in the afternoon
and evening of October 21•in the
Green Room at the Terre Haute
House. Brother Herbert Crawley,
Florida Southern graduate and Trav-
eling Secretary for the Fraternity,
was present for the parties. Every-
one enjoyed his southern accent and
his songs of Lambda Chi.
Recently the Chapter passed this
resolution which we feel reflects the
spirit of our forward-looking group:
"All forms of hazing involving phys-
ical torture, including paddling, will
be banned in future informal 
tions". For years the National Inter-
fraternity Council as well as the
General Headquarters of Lambda
Chi Alpha have advocated the abol-
EDW. S. LAMMERS
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ishment of such questionable pro-
cedures. We are sure that the alum-
ni, faculty, Brothers returning from
the service, and future Brothers will
sanction this resolution.
Theta Xi
Kappa chapter is proud to an-
nounce the pledging of four new
freshmen. They are Ray e of
Clinton, Indiana; Fred Bo 
Av
lle of In-
dianapolis, Indiana; Dale Jeffers of
Gardner, Illinois; and Norman Walls
of Terre Haute, Indiana.
Kappa is also proud to welcome
back into the folds of the fraternity
Dick Hawkins who has returned
from a year and a half of service
in the Navy Air Corps and Carl
Kottler formerly a lieutenant in the
U. S. Army,
Many of the Brothers in the armed
services have recently paid visits
to the house and all of them ex-
pressed the hope to be with us as
soon as possible. They were Broth-
ers Eddie Booth and Jim Stief of
Indianapolis, Indiana; Klatte of
Terre Haute, Indiana; Brown of
Denver, Colorado; Fellwock and
Silverman of Evansville, Indiana;
and Strong of Evanston, Illinois.
Brother Strong recently became a
groom and the chapter extends to
him our heartiest congratulations.
Bob Campbell of Franklin, Indi-
ana also spent a week with the
fraternity.
The fraternity is looking forward
to a successful season of basketball
in the Y.M.C.A. league here in Terre
Haute. We are also planning a hay
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FLYING ANTENNAS . . . Television and FM
programs will be "beamed" (solid lines) from
ground stations . . . and from plane-to-plane
(dotted lines) . . . for rebroadcast to shaded
areas. 14 Stratovision planes, now being devel-
oped by Glenn L. Martin Company, can cover
78% of the nation's population.
How Westinghouse STRATOVISION
took the final headache out of Television and FM
E
VEN before the war ended, Tele-
vision and FM transmitting and
receiving equipment had reached
a high degree of perfection. But a
final difficulty remained—the prob-
lem of broadcasting such programs
on a nationwide basis.
Because of the ultra-high fre-
quencies employed, Television and
FM waves travel only in straight,
"line-of-sight" direction. They do
not bend around the earth's sur-
face . . . as do those of standard-
band radio.
This limits the range of a Tele-
vision or FM station to a maximum
of 50 miles — even when perched
atop the tallest building.
A chain of radio-relay stations
across the country—or coaxial
cables spanning the nation — have
been proposed as a solution. But
these are terrifically expensive and,
worse yet, cause serious distortion
of long distance programs.
Now, at last, Westinghouse re-
search engineers have discovered
a NOVEMBER, 1945
a practical solution through
"STRATOVISION"—broadcasting Tel-
evision and FM programs from
planes flying six miles high in the
stratosphere!
At this altitude, a single Strato-
vision plane can cover an area 422
miles in diameter ...103,000 square
miles ... approximately the com-
bined area of New York, New Jer-
sey and Pennsylvania.
Westinghouse engineers predict
that 14 of these flying broadcasting
stations can transmit 4 Television
and 5 FM programs simultaneously
to 78,;) of the nation's population.
The conception and planning of
Stratovision broadcasting are a
tribute to the ingenuity and engi-
neering "know-how" of Westing-
house radio technicians. .. gained
through producing $400,000,000
worth of Radar and radio equip-
ment for our armed forces.
HERE'S THE SECRET ... Stratovision broadcast-
ing, serving an area of 103,000 square miles, will
require only 1/50th as much power as a 50 kilo-
watt ground transmitter covering only 7,900
square miles. That's why a single Stratovision
plane can easily carry and power the equipment
needed for simultaneously transmitting 4 Tele-
vision and 5 FM programs,
Westinghouse
PLANTS SN 25 COT ES OFF CES EVERYWHERE
Tune in: JOHN CHARLES THOMAS — Sunday, 2:30 pm, EST, NBC.
TED MALONE—Monday through Friday, 11:45 am, EST, American Network
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• How does an engineering student eventually
become vice president or head of a company?
What—over and above his technical education
—must he know to qualify as a top executive?
The answer is: a basic understanding of prac-
tical business principles and methods.
It is this PLUS knowledge that enables him to
see beyond the specialized activities of one de-
partment—to grasp the importance of Market-
ing, Finance and Accounting as well as Pro-
duction.
Fundamentals Needed
The Alexander Hamilton Institute's Modern
Business Course and Service provides a thor-
ough groundwork in the fundamentals under-
lying all business and industry. With the help
of this intensive training, an alert man can
accomplish more in months than he could,
ordinarily, in years!
Many Technical Subscribers
There is a scientific quality about the Institute's
Course and Service that appeals to technically-
trained men. That is why there are 
I".
many
prominent members of the engineering pro-
fession among the more than 400,000 sub-
scribers. They include: J. W. Assel, Chief En-
gineer, Timken Steel & Tube Co.; Lewis Bates,
Plant Mgr., E. I. du Pont de Nemours & Co.;
Lewis P. Kalb, Vice President, Chg. Eng. &
Mfg., Continental Motors Corporation; H. W.
Steinkraus, President, Bridgeport Brass Co.
Institute training fills the gap in ordinary
technical education, and provides access to the
thinking and experience of many famed indus-
trialists. It is basic, broad in scope and fits into
a busy schedule.
Prominent Contributors
Among the prominent men who have contrib-
uted to the Course and Service are: Thomas
J. Watson, President, International Business
Machines Corp.; Frederick W. Pickard, Vice
President and Director, E. I. du Pont de Ne-
mours & Co.; Clifton Slusser, Vice President,
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SOAP MANUFACTURE
(Continued from Page 6)
From the CrUtCherS the soap is
pumped to the top of tall towers
where it is sprayed from small
nozzles. The soap granules crystalize
from this spray.
III. Cold Process
If the purity of the soap stock is
high enough, soap can be manufac-
tured with the complete elimination
of the kettle operations. Measured
amounts of stock and caustic are
poured directly into the crutcher
and thoroughly mixed. When the re-
action is finished, the entire 
ture is poured into the frames with
no recovery of the glycerol. At first
it would seem that this process was
much cheaper than the one previ-
ously described, but when the high
cost of the pure soap stock and the
lack of recovery of the glycerol are
taken into account it is seen that
they more than offset the simpler
method of manufacture.
RAILROAD STEAM•POWER
(Continued from Page 8)
and profit to those who have to pay
for their building and maintenance.
The roads' traffic problems must be
considered. These problems include
their competitive position not only
as to other roads but to other forms
of transportation. Limitations as to
grades, curves, etc., of course, in-
fluence the design.
The war has shown that the rail-
roads are the backbone of the Amer-
ican transportation system. In addi-
tion, it has shown that steam power
is a very important part of railroad
power. The prosperity of the rail-
roads in the future will depend
greatly on the development of effi-
cient steam locomotives. Regardless
of how well steam power is devel-
oped, however, it can not perpetuate
the railroads unless the rail-
roads prove themselves economically
sound.






to jobs • • •
One of the major ways B&W can serve
you in your engineering career is in
matching steel tubes to jobs — to such
diversified applications as stationary,
locomotive and marine boilers: to high
pressure high temperature services in re-
fineries, synthetic rubber plants and other
chemical processes.
Since B&W became the first boiler manu-
facturer to make its own tubes, nearly
40 years ago, it has produced enough
pressure tubing both seamless and
welded—to wrap almost 6 times around
Seamless Tube Division
Beaver Falls, Pa.
the Earth. In addition, B&W has produced
vast quantities of mechanical tubing, of
both kinds, for machined parts and struc-
tural purposes.
Two specialty tube mills are operated
by B&W today, with extensive physical,
chemical and metallurgical laboratories
for manufacturing control and continuity
research.
B&W's past experience, plus present
research, make B&W the name to watch
for future tube developments.
BABCOCK tk WILCOX





Louisville Bridge 8( Iron
Company
Incorporated 1865
Engineers, Fabricators and Erectors of Steel Bridges,
Steel Buildings
Stock Steel for Prompt Shipment
BUY MORE WAR BONDS
Offices: 11th and Oak Streets
Kentucky






Wabash at 7th St.
D and H LAUNDRY
and
ODORLESS DRY CLEANING
C-690I—C-6228 12th & Chestnut
Chas. H. Dill - Frank Hoff
HEINL'S FLOWER SHOP
129 So. 7th St.









"The Pause That Refreshes"
COCA COLA
BOTTLING COMPANY





(Continued from Page 10)
Other Wood Products
It is possible to increase the den-
sity of certain woods more than
twofold by compression, creating a
modified wood with desirable quali-
ties which form the basis of many
commercial adaptations. Former
compression processes, however, left
the wood with an undesirable tend-
ency to recover its original uncom-
pressed dimensions when exposed to
unfavorable moisture conditions. A
recently developed process turns out
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ploying temperatures up to 350°F
along with the compression, causing
sufficient flow of the lignin constitu-
ent of the wood to relieve the in-
ternal stresses resulting from the
compression. The product, known as
"staypak", will swell appreciably
upon contact with moisture, but it
regains its original compressed thick-
ness upon drying. Staypak finds ap-
plication in structural work, pack-
aging, tool handles, pulleys, and
various other uses.
Another recent development is a
paper-base plastic known commer-
cially as "papreg". Papreg consists
of laminated paper impregnated with
resins, compressed, and heated to
form a solid. It has a very high ten-
sile strength and can be processed in
a variety of ways to meet special
requirements. Papreg is being used
to some extent in airplane parts,
such as wing ribs, wing tip skins,
and control surfaces.
With the variety of properties
afforded by modifications and com-
binations of the numerous wood
products, wood is one of the most
versatile materials available to the
engineer and the builder. The place
that wood will win for itself in com-
petition with metals, plastics, and
glasses is still a matter for specula-
tion. It is clear, however, that wood
has an initial advantage over many
of its competitors in being inexpen-
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"Didn't liurt a 13;tri
OUR YOUNG FRIEND means exactly that. He wasn't hurt a
bit. And what happened to him is now the rule —not the
exception.
For today dentists— as well as physicians and surgeons —
have at their disposal many safe and effective pain pre-
ventives.
These merciful preparations fall into two types, anal-
gesics which are used to reduce pain, and anesthetics which
are used to abolish all sensation.
Whichever type your dentist or physician decides is indi-
cated, you can know that his methods and understanding
of pain prevention represent almost incredible progress in
recent years. They are a far cry indeed from the effort of
Sir Humphry Davy, who first discovered the anesthetic
effects of nitrous oxide back in 1800.
Regardless of the type of pain preventive which may be
selected to meet your requirements, you may be increasingly
confident of its purity and effectiveness.
For the pharmaceutical manufacturers who make anes-
thetics and analgesics now have available to them a wide
variety of scientifically produced synthetic organic chem-
icals from which to select their raw materials. The quality
and potency of these chemicals are of assured uniformity
because they are man-made under strict, scientific control.
And, untiring research is continually increasing the number
available for use in the prevention of pain.
Many of today's synthetic organic chemicals were developed through research by CARBIDE AND CARBON CHEMICALSCORPORATION. More than 160 of these chemicals are now produced as raw materials for industry by this one Unit of UCC.Among these are diethylethanolamine used by pharmaceutical manufacturers as an intermediate in the preparation ofnovocaine so familiar to dental practice . . . acetic anhydride used in the synthesis of aspirin and other analgesics . . .
and others like ethyl ether, ethanol, dichlorethyl ether, dimethylethanolamine, and methyldiethanolamine, which serve
in important ways in the preparation of pain preventives.
FREE: If you'd like a full color reproduction of this painting, without advertising, write UNION CARBIDE, Dept. P-11, New York City.
UNION CARBIDE AND CARBON CORPORATION
30 East 42nd Street [II 1111 New York 17, N.Y.
Principal Units in the United States and their Products
ALLOYS AND METALS— Eiectro Metallurgical Company, Haynes Stellite Company, Remet Laboratories Company, Inc., United States Vanadium Corporation
CHLMICALS — Carbide and Carbon Chemical. Corporation PLASTICS — Bakelite Corporation ELECTRODES, CARBONS & BATTERIES— National Carbon Company, Inc.
INDUSTRIAL GASES AND CARBIDES— The Linde Air Products Company, The Oxweld Railroad Service Company, The Preat-O-Lite Company, Inc.
NYLON POLYAMIDES
(Continued from Page 12)
subjecting it to a definite tempera-
ture for a definite time. This removes
the trouble of wrinkling from the
stocking and also results in a seam-
less stocking.
The physical properties of nylon
differ from those of other man-made
fibers. It is an entirely new class of
materials having the combined char-
acteristics of plastics, rubber, and
metals.
Physical Properties of Nylon vs.
Other Fibers
Nylon is a tough material that
can stand long abuse. It melts at
470° F. Exposure to steam at 390°F.
has no affect upon it but loss of
tensile strength occurs above 435°F.
There is no fire hazard involved in
using nylon because it melts instead
of burning. It is resistant to weak
acids, alkalies and organic acids as
carbon disulfide, hydrocarbons, car-
bon tetrachloride, soaps, gasoline,
benzene aldehydes, ketones, and al-
cohols. It is affected by formic and
carbolic acids, phenol, xylenol and
cresol, these substances being sol-
vents for nylon.
Oxidizing agents and mineral
acids do degrade nylon. Boiling in
5% hydrochloric acid makes it brit-
tle and eventually causes complete
disintegration. Cold nitric acid rap-
idly disintegrates it.
Most types of insects will not at-
tack or eat nylon. Undyed and un-
finished nylon yarns are also resist-
ant to molds, fungi, and other micro-
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able effect on nylon but exposure to
sunlight does. The amount of de-
terioration depends on the type of
fiber, the temperature, humidity,
and time exposed. A sample test of
exposure for 16 weeks at 45° S.
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One of the most important prop-
erties of Nylon is its ability to re-
cover its original shape after stretch-
ing. The recovery or "creep" is very
slow in Nylon but it is very com-
plete. With an applied tension in
effect for several days, nylon will
return 50 % of the stretch imparted
immediately upon release of the
tension, 85"/, after the first 24 hours,
and completely after two weeks.
Nylon's contracting force can be
compared to that of rubber. It
possesses such contracting power
that it is capable of crushing cones,
spools, and the bobbins on which it
is wound.
The moisture regain of nylon is
much less than that of other arti-
ficial fibers. This power of nylon
makes it more susceptible to the ac-
cumulation of static electricity.
Nylon is between silk and wool
in its dying properties. Since it has
both acid and basic groups in the
molecule, it resembles wool mostly.






113 North 7th Street, Terre Haute, Ind.
are acetate rayon dyestuffs of the
dispersed type. These are easy to
apply and fairly commercially fast.
Sulfur dyes, vat dyes, acid wool,
direct cotton mordant, and metal
containing dyestuffs can also be
used.
Since nylon possesses no harmful
toxic properties and is incapable of
causing skin reactions it is now be-
ing successfully used in surgical
work.
Despite that fact that nylon was
originally conceived for use in ladies
hosiery, it has since found uses in
countless other fields.
Due to its high strength nylon has
been used in the tires of heavy
bombers, where the necessity of
withstanding inflation and shocks of
landing are essential. The high
strength of nylon fiber also makes it
ideal for use in tow lines for gliders.
Rope made of nylon is superior to
any other existing fiber rope with
respect to the combination of
strength, lightness and durability,
and the additional property of
elasticity.
During the war an enormous
quantity of nylon went into the
manufacture of parachutes. Nylon
was superior to silk for this purpose
because of its high strength, resili-
ence, and resistance to the damaging
effects of saltwater.
Shoelaces of troops fighting in the
tropics are also being made of nylon
to prevent rotting. Nylon cloth of
fine weave was used as a filter in
preparing blood plasma for our
wounded fighters.
Other uses of nylon are:
For toothbrushes, clothes, brushes,
gloves, neckties, fishlines and lead-
ers, footballs, pants, tennis racket
strings, surgical sutures, cargo nets,
wire screens, sash cords, tough films,
skeeting, slide fastening, window
curtains, men's and women's wear-
ing apparel, carburetor diaphragms,
and countless other articles.
All told, the future possibilities
for usage of nylon seems unlimited,
and there seems to be a brilliant
future for this amazing fiber.
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NTOU are looking at a partial view of
1 23.6 miles of glass piping, connec-
tions and fittings used in making mag-
nesium . . . a material with a thousand
peacetime uses! If you are figure-minded,
you may be interested in what the mag-
nesium manufacturer himself has to say
about this installation:
"In the Reduction Works Recovery
operation, we use 6,240 feet of 2" Pyrex
piping on each acid cooler. We have 20
of these units, or a total of some 125,000
feet of this piping in service under full
operation. Our replacements amount to
only .008 of 1%. In fact, our first unit
went into operation October 24, 1942
and has been in continuous service since!"
It didn't just happen that Corning was
called in to furnish the glass piping for
the heat exchangers shown above. Pyrex
brand glass combines adequate mechan-
i cal strength with high resistance to
chemical attack. It can also stand high
temperatures and sudden changes from
heat to cold and vice versa. The same
qualities that recommend this type of
glass to chemical industries are also
placing it in drug and dye plants, and in
food industries where transparency and
ease in dismantling for cleaning are
added features.
Corning research and experience over
the years has been able to fit glass to
many jobs that are a little unusual if you
are accustomed to thinking in old-
fashioned terms about glass. Pipe-
lines, glass pump parts,glass instru-
ment bearings, precision 
glaIFi
ss
parts, to mention a few. And now
that the skill of Corning workers is free
for peacetime work, you'll see glass in
new places and doing a better job than
ever before. In the business you choose
to follow,keep this in mind:glass is amaz-
ingly versatile in the hands of people
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THE STUDENTS OF
ROSE POLYTECHNIC INSTITUTE
ANNOUNCE THE PUBLICATION OF
THE 1945 MODULUS
The first Yearbook since July '44 will contain many items
of interest to all former students and alumni of RPI.
Pictures of the classes and school organizations.
Information about the extra-curricular activities.
ALUMNI, FORMER AND PROSPECTIVE STUDENTS ARE INVITED TO
SECURE COPIES OF THE 1945 MODULUS
$2.00 PER COPY















The job of Gas, industrially, is to supply heat at any
desired temperature, when and where it is needed. Some
of the newer methods of Gas application are truly amaz-
ing in their versatility and originality—bringing to each
type of industry the best possible equipment for industrial
heating operations. Here, for instance, is a Gas ceramic-
cell burner from which concentrations of heat liberation
as great as 50,000,000 B.T.U. per hour per cubic foot of
combustion space can be obtained!
Many hard flames, deep inside the refractory cell,
bring the cell lining to white heat. The outlet slot is
narrow, can lie within a quarter of an inch of the work,
and can be shaped to the contours of the job. Here is
heat transfer at new frontiers.
In industry you may never require such rate of heat
liberation, but you can secure the many other advantages
of Gas and modern Gas equipment. Among them are:
extremely close automatic control; speed; unsurpassed
COURTESY SELAS CORPORATION OF AMERICA, PHILA., PA.
cleanliness; temperatures as high or low as needed;
dependability; and versatility in equipment to meet
every industrial heat treating requirement.
The vast amount of information on the advantages
of Gas and its methods of application to each specific
operation is available to industry through the In-
dustrial Engineer of the local Gas Company.
AMERICAN GAS ASSOCIATION
INDUSTRIAL AND COMMERCIAL GAS SECTION
420 LEXINGTON AVENUE, NEW YORK 17, N.Y.
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A bathing suit—like a barbed wire
fence—is designed to protect the
property without obstructing the
view.
A new musical production came
to town. The billboards read: "50
beautiful girls-45 gorgeous cos-
tumes."
Three R.P.I. students were tramp-
led in the rush at the opening per-
formance.
A buck private—newly enlisted—
walked past a looey without salut-
ing. The officer called him back and
pointing to his shoulder, asked, "Do
you see that?"
"You should complain," the priv-
ate answered. "Look at the suit they
gave me."
Eskimo lover: "What would you
say if I told you I had come a hun-
dred miles through ice and snow
with my dog team just to tell you
I love you?"
Eskimo sweetie: "I'd say that was
a lot of mush."
There were two skeletons locked
in a closet. Suddenly one said to the
other:
"Say, Joe, if we had any guts
we'd get out of here."
A well-built girl is like a three-
ring circus. A fellow doesn't know
where to look first.
Short dresses on the street have
the effect of making one look longer.
"Is this the Salvation Army?"
"Yes."
"Do you save bad women?"
"Yes."
"Well, save me a couple for Satur-
day night."
"Hey," cried Satan to a new ar-
rival, "you act as if you owned this
place."
"I do," came the reply. "My wife
gave it to me before I came."
She was only a gearmakers
daughter, but she could outstrip
them all.
A shoulder strap is a piece of
ribbon worn to keep an attraction
from becoming a sensation.
A colored preacher was hearing a
confession. In the middle of it he
stopped the young sinner, saying:
"Young man, you ain't confessin',
you is braggin'."
Mary had a little skirt,
And it was very tight,
Who gives a damn
For Mary's lamb,
With Mary's calves in sight?"
Bailey: "Let's cut Chemistry to-
day."
Dedert: "Can't. I need the sleep."
Girls used to pay 50 cents for
stockings and show about 10 cents
worth of them; nowdays they pay
4 dollars for a pair and show about
6 dollars worth of them.
Sly
Droolings
by Don Ingle, freshman
She was only a gardener's daugh-
ter but you didn't have to tell her
where to plant her tulips.
A man, working in a munitions
factory, caught his coat in a revolv-
ing wheel, and was whisked up and
whirled round and round until the
foreman managed to switch off the
machine.
The workman dropped and up
rushed the foreman. "Speak to me.
Speak to me," he pleaded.
The victim looked up. "Why
should I?" he said. "I passed you
six times and you didn't speak to
me."
"What a wonderful view," said
the explorer as he stepped into the
women's shower room by mistake.
Cannibals are said to enjoy college
boys; They're so easily stewed.
Teacher: "Bobbie, why was it so
hard for Paul Revere to complete his
ride?"
Bobbie: "Because he passed too
many houses where they had forgot-
ten to pull the shades down."
Doc: "What do you mean by kick-
ing that dog? He doesn't even bite."
Joe: "Yes, but he raised his leg,
and I thought he was going to kick
me."
Cheer up, freshman, there must
have been dumber guys than you at
some time or another, else where
did the upperclassmen come from.




GENERAL ELECTRIC YEARS A
KEEP
HEAD
FIFTY YEARS OF X-RAY
From a College Laboratory
Working in his laboratory at the University of
Wurzburg, Roentgen discovered the x-ray. That
was November, 1895. This year, 1945, is the 50th
anniversary of that discovery and also the 100th
anniversary of Roentgen's birth.
In 1896, one year after Roentgen's finding, young William Coolidge was
hard at work at the Massachusetts Institute of Technology experi-
menting with these mysterious rays. Later, in the General Electric Re-
search Laboratory, he developed the tube now known universally as the




The early x-ray tubes were gas
tubes, and even the best of them
were not always reliable. When
Dr. Irving Langmuir demon-
strated the possibility of a pure
electron discharge in a high
vacuum, Dr. Coolidge set out to
build a radically new type of x-ray
tube. He produced a tube that was
both readily and accurately con-
trollable, and wholly stable.
Then, to produce
x-rays at voltages
higher than were pre-
viously possible, Dr.
Coolidge found that
he had to devise still




—a sectional x-ray tube. He de-
veloped the cascade principle, apply-
ing a part of the total voltage to
each of a series of sections com-
prising the whole tube.
Present and Future
Dr. Coolidge's sectional tube has
been an important factor in ex-
tending the range of service which
x-ray provides in industry. Using
this tube, Dr. E. E. Charlton and
W. F. Westendorp developed the
two-million volt unit, making it
possible to see through twelve inches
of steel. This unit will radiograph
an eight-inch steel casting 78 times
as fast as the smaller giant of one
million volts. And Dr. Charlton and
Mr. Westendorp have perfected
equipment that will produce x-rays
at 100,000,000 volts.
The world's dependence on
x-rays is growing rapidly. Re-
search, begun in the G-E Research
Laboratory and the engineering
continued by the G.E. X-Ray
Corporation in Chicago are increas-
ing the breadth of application,
making the benefits of x-ray gen-
erally available to more people.
The 100,000,000 volt x-ray
FREE
For more information about x-rays, their
uses and development, send for "The Story
of X-Ray," Address Campus News, Dept.,
6-312, General Electric Company,
Schenectady 5, N. Y.
The best investment in the world is in this







knows her A B Cs. This glamor-
, ous star is currently appearing
4 in Twentieth Century-Fox's "The
House on 92nd Street."
By Chef
When you know your A B C's of
real smoking pleasure . . . you'll have the
answer at your finger tips.
Chesterfield's Right Combination of the
1/4„ World's Best Tobaccos gives you a cigarette
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